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myoffiw-Mjkfcffwm]*^ Rmmm^mm^—o mmmmmMmm^-B. 

S^g^WT^HM: jiM^itfPattSH (fey) (He 1998) ; 3E#*H (avr) 
(Bonasl999);SC^ttH : ?TS^*H(/py)( Barber 1997); J§&£hl£^@; fl&*h^$f 1=r;&* 
S(Tang et al 1991; Dow et al 2000a ), If ^M^-^*H(Dow et al 2000b)^o 

g^fig. WffyMM^MW(Xanthomonas campesrtis pv.campestris , ftjfsfc Xcc)M.-~ ft 
M/^fiTI^ (Hayward 1993) . #£BJltt g ^^ail^lzl^^m^MKl^^ 

30 1) SEQIDNO: 1 Mtf^Ji 
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2) J§ SEQIDNO: 1 80% )ZX±mM^ R^M^ SEQIDNO: 

i KififfM^ ^mmmmmm^,nm^^Mmmmmm&mm dna &m~ 
*mm&ttimmmBtt*mm&jmm®fom^ seq m no : i - «j dna # 

mm*&wtommmw&mmm&jmmmtomm P xci95o H*a«^ 

fc**{SH*«» + '&**. cgmcc No. 1054, &M%i£M* 

JM109/pXC1950, ^0^^ 2003 ^11^ 27 0, «jK*^*45: 
(Escherichia coli) » 

SEQ ID NO: 1 fft DNA 8004 DNA,* 2629 >Mft£&& . 

^S^^m^^^K^HSH. 15' ^#jfg 201-2576 ^[^m^^H 
ftjJrWl^tl ( Open Reading Frame, ORF ) ,15' i^fg 201-203 ft^M^* 

m^mnmm^TTG, is' 2577-2579 ^wtt^^jhap^TQA. is' 

^#JH 120-170 {fit«=ff«*ja«I^K. 

SEQIDNO: 1 6tjWmm^J^85%!^±|llM'I4> 90%^ 

no: i ^^m^^JM^^^m^^Miim^is^t^^iMiifiMKDNA^ 

seq id NO: 2 WgSiftftW^^^WWK^^ll^HttWWWBy*^^* 

m^-jaw*^. ^ MBfMii^ff^/ 86.2KD, 

5.12. 

(pyruvate binding domain) »W*»«^WiMI*IJSI^ (PEP-utilising 
enzyme, mobile domain) o 
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®i$ixci95omm&}3€mmv)*&^- 

1 : X IHindSi Um DNA ^^^HJ/J^^ : 23.1kb, 9.4kb, 6.6kb, 2.4kb, 
5 2.0kb); 2-JCC1950mm)i®l; 3:mm^mvXCl950/Bamm+HinaTSlo 
i2^i XC1950 SH®^^#tfJ PCR iiiiE«H . 

1 : lOObp fofe UNA(ft®.3z'b)A*m'bfadi% : 3kb, 2kb, 1 .5kb, 1 .2kb, lkb, 0.9kb, 
0.8kb,0.7kb^) ; 2: S^M8004 ; 3-6: XC1950^Hlffc£:f€»|s, 

10 1-4: XC1950mm&i Tn5*iA^#; 5-6: XC1950 SBltt$jfe£;^#; 7-8: 

XC1950*@ltt^^#fftS%M*; 9-10: 8004 o 

■ xci95o mm&'km^Vf ^mn^m. 

A ^lf#iIf41ft;B % XC1950 SBlft^^#; C 3j7jt (SSX^) „ 

15 

^JW® (.Escherichia coli) JM109 g Promega £-ffJ ; pGEM-3Zf(+) 
Promega FM&ft-ttJlk. WSI^TSM&g Promega. Stratagene, QIAGEN 

20 %~?EWfo%3 V (ft^^ Raphanus sativus L.var. radiculus Pers.) ^GUl|# ff^^- 

S*^^#-lfe^ar^EM®^ Xcc 8004 (Tang JL et al. 1990. Cloning of genes 
involved in negative regulation of production of extracellular enzymes and polysaccharide 
of Xanthomonas campestris pathovar campestris. Mol Gen Genet. 222:157-160.) ; fiiWM 
25 %k pLAFRl |P pLAFR3 ( Liu YN et al. 1 990. A multipurpose broad host range cloning vector 
and its use to characterise an extracellular protease gene of Xanthomonas campestris 
pathovar campestris. Mol Gen Genet.220:433-440.) ; $J#rM^pPHlJI (HirschPRet al. 
1984. A physical map of pPHlJI and pJB4JI. Plasmid. 12:139-141.) M^'T Tn5gwjA5 
(Zha D et al. 1998. Cloning of DNA sequences involved in exopolysaccharide synthesis of 
30 Xanthomonas campestris pv. campestris. Wei Sheng Wu Xue Bao. 38:251-255.) « 
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NYGB**#*: ff?h^*fi«5^ SH8»5^ 1^20 pH7.0 o 

±»?l*&: XC1950-F: ^GG4rCCTTTCAGCGGTGATACCGG 
T^^I^J: XC1950-R: |ggW<?C7T TGCGGCGGCCGCTCCCGC 

ATcc +*&|ft«iHfl«rtf!r»fiRtt pLAFRl KMWm Tn5gusA5 ^\\Xcc 
S£M0^8OO4, ^Mi±9IA^ffi^Jl^pPH.iniESpLAFRl , ffli±irc£3t (^ 
3P*jfc) iaS^Ta^izt Xcc :: Tn5g^A5 fcA&£#/ ^^^cc ±mmm.frMm 
TAIL-PCR (Thermal Asymetric Interlaced-PCR) (Liu et al 1995 ) ?Sa£ Tn5gwsA5 

££«nfcS3*##r xci95o ss^iiii^Mit^iss . # xcwfl m 

mMJ¥n, & Genbank 4«T BLASTP. d£M}^M>¥&}— frfl^ttfltlA. E^fflS 
^^faE+^JF^l. itSW-h&^ffl: http://ww.ncbi.nlm.nih.gov/BLAST/) , 

(Phosphoenolpyruvate synthase/ pyruvate phosphate dikinase ) feMi-MM&tife 
W$&£MW&fflf8M (PEP-utilising enzyme) *£#J^, ^*%XC195QW&%W&!fc 

mn®\2xci95omm mw^w^wM^-^smm waste 
m.^xci95o mmmftn, fr^wa, w»*&**#JMfct>NA**«, m pcr 
mrw&mm±&.&n, #n%%>&^. plapr3 m^mm^m pxci95o &m®& 

vE (BSD o ft, -£»1«^t£SH, £ft^pGEM3Z^M*fc4«. 

pGEM-3Zf(+)3^#,&ffl PCR 3M*r*t#Stt-£«»*iM**H (Kan SB ) 

• £££ym#±. ^Pt-pcR^i^/, xtJEC2PJow^«^«#ri«. *&wfrm 
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1950L jfP 1950R. ##Jtt- 1950LS1 1950R £B£3!$a#± Kan ^@ 
^St^W Kan ^@30 XC1950 &4flJ?3ltt££A*fe P GK1950o & pGK1950 «f W«A 
>tft^*aJWrft#±«HttW*fMttpLAFR3±. ^M*£pLGK1950, SfctH 
f£#g^#- pLGK1950 #AS£M 8004 mftaSfi 1 ^^^ Sal&W**^*! 

5 tt*jW(Hfc«^. JTNMft^Pffi pgr ^&it4f H ^CiP50 |ft5te«E*M5»£ 

Mm^-iam8oo4m*^ : ^i^^ :t i : ^M]fD#ui^'TiE cm 2) . 

io 4 g , ««-S;4ff6 & -b*«S««o.2g, 3«fl|15jS, pH7.0) W±, ffl3 I 3£j£8!SF£S 
IMMMN 51#W<W#WXC1950a6HWpXC1950#A*3E««5. BP 

mmmm> 28 o c@#72/jNBt= xcipsommm-mnmmmm^^^ 

15 

^MT^j^^ft^^^" h C#^S^J Raplwnus sativus L.var. radiculus Pers.) , ffffi 

WSHt^r^Krnf-fe. xciP50 *H^^^#S3H ; .^M«*^f 28°c, 

15-18 >NhHt. ffl NYGB OD600=0.2, ffl2fc$±#fi<j5lrZJ2EOT®M& 5 fcfrWs. 

20 ^Mj^Of^tH-^ l-2cm SJLBt-ifttt^lfllJSrai+ttAh. ffl5m 25-30°C^#, 
-J«J§*B*£*. iEXjJ»5feffl»*mil*ll6*»^M8004WttE, :ft56]-Jfcfl3i*zK. B 

25 &*ZXWt* 

1. Barber CE et al. 1997. A novel regulatory system required for pathogenicity of 
Xanthomonas campestris is mediated by a small diffusible signal molecule. Mol. 
Microbiol 24:555-566 

" 2. Bonas U et al. 1999. Gene-for-gene interactions: bacterial avirulence proteins specify 
30 plant disease resistance. Curr. Opinion in Microbiology 2:94r-98 
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3. Dow M et al. 2000a. Xylella genomics and bacterial pathogenicity to plants. Yeast 
17:263-271. 

4. Dow M et al. 2000b. The induction and modulation of plant defense resistanses by 
bacterial lipopolysaccharides. Annu Rev Phytopathol 38:241-261 . 

5 5. Hayward AC. 1993. The hosts of Xanthomonas. In: Swings G, Civerolo EL, editors. 
Xanthomoitas. London: Chapman and Hall, pp. 1-119. 
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insert junctions by thermal asymmetric interlaced PCR Plant J. 8:457-63. 
9. Liu YN et al.1990. A multipurpose broad host range cloning vector and its use to 
characterise an extracellular protease gene of Xanthomonas campestris pathovar 
campestris. Mol Gen Genet.220:433-440. 

15 10. Tang JL et al. 1 99 1 . Genetic and molecular analysis of a cluster of rpf genes involved in 
positive regulation of synthesis of extracellular enzymes and polysaccharide in 
Xanthomonas campestris pathovar campestris. Mol Gen Genet 226:409-417. 
11. Zha D et al. 1998. Cloning of DNA sequences involved in exopolysaccharide synthesis 
of Xanthomonas campestris pv. campestris. Wei Sheng Wu Xue Bao. 38:251-255. 

20 



30 



6 



WO 2005/054470 



PCT/CN2004/001386 



+ m wok #i ttr f- i ^ 

China General Microbiological Culture Collection Center (CGMCC) 

ilMit: AJ8rHr»i6E't'**#ft— &13#. <FH*l#IS*£ttffi$S0f HiBi&^fSi: ioo'oso . 

4i5: 010-62542758 . 010-62537796 tfeTWE; cgmccfgsim.im.ac.cn 



£&B3J? 2003 *F 11 £ 26 B 



fall 31 

'rn*i»Tii*#»ioo^- 



MfiOltt^tt C#> r JM109/pXC1950 



CGMCC No. 



1054 



Eyc/zeric/zza 



Wftf • 



* B F 



co7i 



C$0 Bf . 2003 ^ 11 3 26 H*##jK*ifri|fcS]. ^SiaXflS. 

cm m^^^m^^ 2003 11 ^ 26 b^h, 



CD 



V 



(2) 



/ 
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%L ffl S 



5 : 

1) SEQIDNO: 1 m^^W.BMi 

2) m SEQIDNO-. i temmamx* so%^±mm^ Rmm^ seqidno : 

2, IfPJItlMIl. 3M*ffia£T«»Ea**SBQIDNO. lWDNA 

10 ^Ijo 

3, mm®.mm*im>2ffi&mm®, 3m®&?n ** mmm 201-2576 

15 



20 



25 



30 
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60 



<no> rm*¥ 

<i2o> -ftmmmmmm&.nmm&&wz®^ 

<130> 1030726 
<160> 2 

<170> Patentln version 3.1" 

<210> 1 
<211> 2629 
<212> DMA 

<213> VttXJMMM 

tttcagcggt gataccggtt ccatcggaca cgtaaaacac cggccggatt gttgacatcg 
actccacctc tttgaactag tgtccaaaac ttacgggttc atgcttgtgc aggctccgct 120 
gtgcactgca tcatagcggc ttcttcctac ggtcgcggcc attcagcccg ctcgggcgat 180 
ggccatacgg agcatcgcgc ttgaacgaga atatcctgtg gttgcatgag ctacgcctgg 240 
tcgatctggc ccgcgtaggc ggtaaaaatt cctcgctcgg cgagatgatc ggcaacctgg 300 
ccgggttggg cgtttcggtt cccggtggat atgcgaccac tgccgaagca ttcaaggact 360 
tcatcgcgca caacgatctg tcaaagcgca ttttcgacaa gctggagacg ctggacgttg 420 
aagacgtcac cgcgctcacg gtcgccggca aggagatccg cggctgggtg atcgacgccc 480 
cgctgcagcc ggagctggac cgcgacatcc gcagcgccta cgaaaaactc tgcgccgaga 
acggcggcgg cgaagtggcc gtggctgtgc gttcgtcggc aaccgccgaa gacctgcccg 
atgcctcgtt cgccggccag caggaaacct tcctcaatgt gaccggcgcc gacgacgtgg 
tgcacaaggt caaggaagta ttcgccagcc tctacaacga ccgcgcgatt gcctaccgcg 
tgcaccacgg cttcaagcac gaagatgtgt tcctgtcggc cggcgtgcag ttgatggtgc 780 
gctccggcgt gggttcgtcc ggcgtgttgt tcaccctgga caccgagtcc ggcttccgcg 
acgtggtgtt cgtcacctcc agcttcggcc tgggcgaaat ggtcgtgcaa 'ggcgcggtca 
atccggacga gttctacgtc tacaagccca cgctcactgc gggcaagccg gcaatcctgc 
gccgctcgct cggcagcaag gcaatccgca tggtgtattc ggatgtgccc ggtgaacgcg 
tgcgcatcga agacacgccg gtggagttgc gcaacacttt ctcgatcagc gacgaagatg 
tgcaggagct ctccaagcag gcgctggtga tcgaaaagca ttacggccgc' ccgatggata 1140 
tcgagtgggc caaggacggc gtgagcggca agctgttcat cgtgcaggcg cgcccggaga 
cggtgaagtc gcgcagccat gccacccaga tcgagcgttt ctcgctggaa gccaaggacg 
ccaagatcct ggtcgaaggc cgtgcggttg gcgccaagat cggcagcggc gtggcacgcg 1320 
tggtgcgctc gctggaagac atgaatcgcg tgcaggccgg cgacgtgctg attgccgaca 1380 
tgaccgaccc cgattgggag ccggtgatga agcgtgcctc ggccatcgtc accaaccgcg 1440 
gtggccgcac ctgccacgcg gcgatcatcg cgcgcgaact gggcgtgccg gcggtggtgg 1500 
gttcgggcaa tgcgaccgac gtcatcagcg acggccagga agtcaccgtg agctgcgccg 1560 
agggcgacac cggcttcatc tatgaaggct tgctgccgtt cgagcgcacc accaccgacc 1620 
tgggcaacat gccgectgcc' ccgctcaaga tcatgatgaa cgtggccaac ccggagcgcg 1680 
cattcgactt cggccagctg cccaacgccg gtatcggctt ggcgcgtctg gagatgatca 1740 



540 
600 
660 
720 



840 
900 
960 
1020 
1080 



1200 
1260 
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tcgccgcgca catcggcatc catcccaacg cactgctgga atacgacaag caggacgccg 
acgtccgcaa gaagatcgac gccaagattg ccggctacgg cgacccggtg agcttctaca 
tcaaccgcct ggccgaaggc atcgcgaccc tgaccgcgtc ggtggcgccg aacacggtga 
tcgtgcggtt gtcggacttc aagtccaacg aatacgccaa cctgatcggt ggctcgcgtt 
acgagccgca cgaagagaac ccgatgatcg gcttccgcgg cgccagccgt tatgtcgatc 
cgtccttcac caaggcgttc tcgctggagt gcaaggcggt gttgaaggtg cgcaacgaga 
tgggcctgga caacctctgg gtcatgattc cgttcgtgcg cacgctggag gaaggccgca 
aggtgatcga ggtgttggag cagaacgggc tcaaacaagg cgagaacggg ctgaagatca 2220 

2280 
2340 



1800 
1860 
1920 
1980 
2040 
2100 
2160 



tcatgatgtg cgagctgccg tccaatgcgc tgctggccga tgagttcctg gagatcttcg 
acggcttctc gatcggctcc aacgacctga cccagctcac cctgggcctg gaccgcgatt 

cctcgatcgt ggcgcacctg ttcgacgagc ggaacccggc ggtgaaaaag ctgctgtcga 2400 

tggcgatcaa gtcggcgcgg gccaagggca agtacgtggg catctgcggc caggggccgt 2460 

cggatcaccc ggaactggcc gagtggttga tgcaggaagg catcgagtcg gtgtcgctga 2520 

atcctgacac cgtggtcgat acctggctgc gcctggccaa gctcaagagc gagggctgat 2580 

gggaatggtg ggtggagtgt tggcggcggc tgcgggagcg gccgccgca 2629 

<210> 2 

<211> 792 

<212> PRT 
<213> 

<400> 2 

Leu Asn Glu Asn He Leu Trp Leu His Glu Leu Arg Leu Val Asp Leu 
1 5 10 15 

Ala Arg. Val Gly Gly Lys Asn Ser Ser Leu Gly Glu Met He Gly Asn 
20 25 30 

Leu Ala Gly Leu Gly Val Ser Val Pro Gly Gly Tyr Ala Thr Thr Ala 
35 40 45 

Glu Ala Phe Lys Asp Phe He Ala His Asn Asp Leu Ser Lys Arg lie 
50 55 60 

Phe Asp Lys Leu Glu Thr Leu Asp Val Glu Asp Val Thr Ala Leu Thr 
65 70 75 80 

Val Ala Gly Lys Glu He Arg Gly Trp Val He Asp Ala Pro Leu Gin 
85 90 95 

Pro Glu Leu Asp Arg Asp He Arg Ser Ala Tyr Glu Lys Leu Cys Ala 
100 105 HO 

Glu Asn Gly Gly Gly Glu Val Ala Val Ala Val Arg Ser Ser Ala Thr 
115 120 125 



Ala Glu Asp Leu Pro Asp Ala Ser Phe Ala Gly Gin Gin Glu Thr Phe 
130 135 140 
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Leu Asn Val Thr Gly Ala Asp Asp Val Val His Lys Val Lys Glu Val 
145 150 155 160 

Phe Ala Ser Leu Tyr Asn Asp Arg Ala He Ala Tyr Arg Val His His 
165 170 175 



Gly Phe Lys His Glu Asp Val Phe Leu Ser Ala Gly Val Gin Leu Met 

180 185 . 190 

Val Arg Ser Gly Val Gly Ser Ser Gly Val Leu Phe Thr Leu Asp Thr 

195 200 205 



Glu Ser Gly Phe Arg Asp Val Val Phe Val Thr Ser Ser Phe Gly Leu 
210 215 220 



Gly Glu Met Val Val Gin Gly Ala Val Asn Pro Asp Glu Phe Tyr Val 
225 - 230 235 240 



Tyr Lys Pro Thr Leu Thr Ala Gly Lys Pro Ala He Leu Arg Arg Ser 
245 250 255 



Leu Gly Ser Lys Ala He Arg Met Val Tyr Ser Asp Val Pro Gly Glu 
260 265 270 



"Arg Val Arg He Glu Asp Thr Pro Val Glu Le.u Arg Asn Thr Phe Ser 
275 280 285 



He Ser Asp Glu Asp Val Gin Glu Leu Ser Lys Gin Ala Leu Val He 
290 295 300 

Glu Lys His Tyr Gly Arg Pro Met Asp He Glu Trp Ala Lys Asp Gly 
305 310 315 320 



Val Ser Gly Lys Leu Phe He Val Gin Ala Arg Pro Glu Thr Val Lys 
325 330 335 



Ser Arg Ser His Ala Thr Gin He Glu Arg Phe Ser Leu Glu Ala Lys 
340 345 350 



Asp Ala Lys He Leu Val Glu Gly Arg Ala Val Gly Ala Lys He Gly 
355 360 365 



Ser Gly Val Ala Arg Val Val Arg Ser Leu Glu Asp Met Asn Arg Val 
370 375 380 



Gin Ala Gly Asp Val Leu He Ala Asp Met Thr Asp Pro Asp Trp Glu 
385 " 390 395 400 

Pro Val Met Lys Arg Ala Ser Ala He Val Thr Asn Arg Gly. Gly Arg 
405 410 415 



Thr Cys His Ala Ala He He Ala Arg Glu Leu Gly Val Pro Ala Val 
420 425 430 



Val Gly Ser Gly Asn Ala Thr Asp Val He Ser Asp Gly Gin Glu Val 
435 440 445 
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Thr Val Ser Cys Ala Glu Gly Asp Thr Gly Phe He Tyr Glu Gly Leu 
450 ' 455 460 " 

Leu Pro Phe Glu Arg Thr Thr Thr Asp Leu Gly Asn Met Pro Pro Ala 
465 470 475 480 

Pro Leu lys He Met Met Asn Val Ala Asn Pro Glu Arg Ala Phe Asp 
485 490 495 



Phe Gly Gin Leu Pro Asn Ala Gly He Gly Leu Ala Arg Leu Glu Met 
500 505 510 



He He Ala Ala His He Gly He His Pro Asn Ala Leji Leu Glu .Tyr 
515 520 525 



Asp Lys Gin Asp Ala Asp Val Arg Lys Lys lie Asp Ala Lys He Ala 
530 535 540 



Gly Tyr Gly Asp Pro Val Ser Phe Tyr He Asn Arg Leu Ala Glu Gly 
545 550 555 560 



He Ala Thr Leu Thr Ala Ser Val Ala Pro Asn Thr Val He Val Arg 
565 570 575 



Leu Ser Asp Phe Lys Ser Asn Glu Tyr Ala Asn Leu He Gly Gly Ser 
580 585 590 



Arg Tyr Glu Pro His Glu Glu Asn Pro Met He Gly Phe Arg Gly Ala 
595 600 605 



Ser Arg Tyr Val Asp Pro Ser Phe Thr Lys Ala Phe Ser Leu Glu Cys 
610 615 620 



Lys Ala Val Leu Lys Val Arg Asn Glu Met Gly Leu Asp Asn Leu Trp 
625 630 635 640 



Val Met He Pro Phe Val Arg Thr Leu Glu Glu Gly Arg Lys Val He 
645 650 655 ■ 



Glu Val Leu Glu Gin Asn Gly Leu Lys Gin Gly Glu Asn Gly Leu Lys 
660 665 670 



He He Met Met Cys Glu Leu Pro Ser Asn Ala Leu Leu Ala Asp Glu 
675 680 685 



Phe Leu Glu He Phe Asp Gly Phe Ser He Gly Ser Asn Asp Leu Thr 
690 695 700 



Gin Leu Thr Leu Gly Leu Asp Arg Asp Ser Ser He Val Ala His Leu 

705 710 715 720 

Phe Asp Glu Arg Asn Pro Ala Val Lys Lys Leu Leu fcei- Met Ala He 

725 730 . 735 

Lys Ser Ala Arg Ala Lys Gly Lys Tyr Val Gly He Cys Gly Gin Gly 

740 745 750 
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Pro Ser Asp His Pro Glu Leu Ala Glu Trp Leu Met Gin Glu Gly He 
755 760 765 



Glu Ser Val Ser Leu Asn Pro Asp Thr Val Val Asp Thr Trp Leu Arg 
770 775 780 



Leu Ala Lys Leu Lys Ser Glu Gly 
785 790 



